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(54) Medium access control (MAC) method in a cellular packet system 



(57) There is disclosed a packet radio network pro- 
viding communications in channels allocated on up and 
down links between a base station and user terminals. 
In periods' following a time when the user terminal has 
no user data to transmit'on the up link, the base station 



reuses the up link channel for data communication with 
another user terminal and polls the user terminal repeat- 
edly to determine whether it has user data to transmit. 

This inventbn introduces a new access procedure 
suitable for real-time sen/ices, and can be applied to any 
packet radio network. 
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Description 

[0001] This invention relates to packet radio net- 
works. 

[0002] Packet-switched radio networks can potential- 
ly increase system capacity as compared with the cir- 
cuit-switched networks due to the inherent statistical 
multiplexing gain. This is because a user is not occupy- 
ing the radio channel all the time during a session and 
when the radio channel is idle it can be used by other 
active users. However in order to take full advantage of 
the statistical multiplexing gain fast access to the radio 
resources is required specially for real-time services like 
voice and life video transmission. 
[0003] One of the most common radio access proce- 
dures is based on the protocol reservation media access 
(PRMA) where any active user (i.e. user which has data 
to transmit) sends a random access number on a com- 
mon radio channel as in the ALOHA system. The PRMA 
system was addressed in several papers for example: 
"Performance of a statistically multiplexed access 
mechanism for a- TDM A radio interface". J. Dunlop et 
al., IEEE Personal Cornmunications, 1995, pp.56t64: 
"The performance of the GSM random access proce- 
dure". C. Luders and R. Haferbeck, Proceedings of 
IEEE VTC, Vol. 2, 1994. pp. 1165-1169. The PRMA pro- ' 
tocol is used for the access procedure in th^. general, 
packet radio service (GPRS) for GSM phase 2+ (for ref- . 
erence on GPRS see "Digital cellular telecommunica- 
tions system (Phase 2+), General Packet Radio System 
(GPRS). Mobile Station-Base Station System interface. 
Radio Link Control/Medium Access Control (RLC/MAC) 
protocol. GSM 04.60, version 2.0.0"). However al- 
though PRMA is suitable for bursty users (like e-mail 
and telemetry) where the packet delay constraint is 
much larger than the network reply time, for reaMime 
services (tike voice and video) which are delay sensitive, 
the packet delay is critical. 

[0004] In the PRMA-access scheme a voice user re- 
quests a channel every time it switches between silence 
and speech periods. During the silence period the radio 
channel is released by the voice user and returned to 
the common pool of channels. As the voice user, be- 
comes active (i.e. generating speech) a random access 
(RA) burst is sent on the random access channel 
(RACH), which is a common control channel shared by 
all users in a cell, as in the slotted ALOHA protocol. This 
process leads to a packet multiplexing statistical gain 
e. there can be more users than radio channels. In order 
to benefit from the statistical gain inherent in any packet 
network the access delay (i.e. the time elapsed from the 
moment when the RA was first sent on the RACH to the 
moment when the a traffic channel is allocated to the 
user) should be very small compared with the tolerable 
service delay (e.g. for voice service the one way delay 
is less than 100ms). However for some packet networks 
based on the PRMA (e.g. GPRS) the access delay is, 
in the best case (i.e. no contention on the RACH channel 



among different RAattempts). h igher than the nnaximum 
acceptable delay for a voice sen/ice. Thus a new pro- 
cedure is required in these cases.' 
[poOS] Against this background, in accordance with 
the invention, there is provided a packet radio network 
providing communicatbns in channels allocated on up 
and down links between a base station and user termi- 
nals, the base station being arranged so that in periods 
following a time when the user terminal has no user data 
?o to transmit on the up link, the base station reuses the 
up link channel for data communication with another us- 
er terminal and polls the user terminal repeatedly to de- 
termine whether it has user data to transmit. 
[0006] This invention introduces a new access proce- 
ss dure suitable for real-time services. The new access 
^ scheme, can be applied to any packet radio network. In 
an example, a dynamic centralised polling algorithm is 
under the network control. In the polling access scheme 
the active users (i.e, those attached to the network and 
20 ready for transmission) have a dedicated radio channel 
during their transmission. Once there is a pause in the 
transmission of user data on the UL (e.g. a voice user 
is in the silence period) the network polls the user peri- 
odically to see if it has something to transmit. While 
2S paused the user is still logically camped on the uplink 
(UL) channel and therefore it is listening to the corre- 
sponding downlink (DL) channel to receive the polling 
messages from the network. It is worth noting that any 
active user is always camping (logically or physically) 

30 on a radio channel so no new RA attempt on the RACH 

. .. . . _ ^ 

channel is required. 

[0007] In order to optimally use the scarce radio ca- 
pacity in the polling access scheme more than one user 
is logically camped on the same radio channel. For ex- 

35 ample if one voice user is multiplexed with a best effort 
data user on the same radio channel then during the 
\ voice silence periods the best effort user can transmit 
some of its data, see "Next generation multiservice 
VSAT networks" by M H Hadjitheodosiou, et al. Elec- 

40 tronics and Communications Eng. Journal 1997 
^pp117-126. The polling period is dynamically controlled 
by the network to support the quality of sen/ice (QoS) of 
all users in the coverage area. 

/ [0008] In order to attach to the network, any user 

45 should first use the PRMA scheme to access the net- 
wpi'k. Once attached the user transmits its QoS profile 
to the network which will decide the access scheme to 
be used later during the required service (e.g. voice 
bail). Thus the access procedure is chosen according to 

50 the service QoS. To exemplify how the new polling ac- 
cess scheme works we illustrate its implementation for 
GPRS. However this does not restrict in any way the 
applicability of this access scheme to any packet radio 
network- 

55 [0009] To poll the user terminal, the base statwn pref- 
erably indicates on the down link a dedicated data block 
on the up link, and the user terminal indicates in the ded- 
icated data block whether it has user data to transmit. 
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[001 0] Preferably, the up link channel allocation is dy- 
namic. 

[0011] Transmission of each, user data block on the 
up link is preferably individually enabled by an up link 
state flag transmitted on the down link. 
[001 2] The base station is preferably responsive to re- 
ceipt of empty blocks of user data to infer that the user • 
terminal has no data to transmit. 
[0013] The up link channel allocation is preferably 
dedicated when the user station has data to transmit. 
[0014] The network procedures for the embodiment 
will first be described broadly. 

Set-up phase. 

[0015] For incoming calls, the network pages the MS 
and the MS sets up the connection using the PRM A ac- 
cess. For outgoing calls, the MS sets up the connection " 
using the PRMA access. 

First transmission phase. 

[0016] In. general, network reserves resources in the 
UL to the MS either dynamically or with a dedicated al- 
location. The MS uses dedicated resources in the UL to 
transmit voice in data blocks. More than one user can 
be multiplexed on the sanrie physical resources^. When 
the MS has nothing more to send, it goes to the subse- ' 
quent silence phase. 

[0017] As soon as the MS has no more voice to send, 
it starts sending empty blocks just to keep the synchro- 
nization or data blocks with a specific "silence" coding. 
At the first dummy block or data block with a specific 
■silence* coding, the network conskiers the MS to be in 
the silence phase. Alternatively the MS could send an 
explicit message to tell the network it is entering a si- 
lence phase and then ceases transmission 

Silence phase. 

[0018] The mobile is moved to the pool group of mo- 
biles so the network is now able to reuse the resoOrces 
formerly dedicated to the MS to sewe other connec- 
tions. In the meantime the network starts polling the MS 
resen/ing periodically a data blpck in the UL for the MS. 
The MS checks the DL to see When there is an UL data 
block dedicated for it. As long as the MS has nothing to 
send, it replies to the polling sending dummy blocks or 
data blocks with a specific "silence" coding. Alternative- 
ly, if the MS has signaling to send, it can use the dedi- 
cated bk)ck to send a signaling block. During this phase 
the network can decide to move the MS to ariother chan- 
nel: in this case the MS camps.on the now channel and 
the network and the MS will continue the polling proce- 
dure on the new channel. 

[0019] When the MS has again voice to send, it waits 
for the next polling and uses the dedicated block to send 
voice on data block in the UL. When the network re- 



ceives voice in a data block, it considers the MS to be 
in transmission phase and starts resen/ing UL resourc- 
es for the MS in a dedicated way. If necessary, the net- 
work can send an explicit message to the MS giving the 
5 new allocation. 

Subsequent transmission phase. 

[0020] The network reserves some resources in the 
JO UL to the MS with a dedicated scheme alkxatran. The 
MS uses the dedicated resources in UL to transmit voice 
in data blocks. The following operations are the same 
as in the first transmission phase. A connectwn could 
last for more transmission and silence phases until the 
/5 MS or the network decide to release the connection. 

Release phase. 

[0021] The MS can release the connection either in a 

20 silence or in a transmission phase using one of the ded- 
icated UL blocks to signal the release. The network can 
release the connection either in a silence or in a trans- 
mission phase signaling the release in a DL block on the 
channel on which the MS camps. 

25 [0022] In Figure 1 the signaling diagram of the polling 
access scheme is presented. The channel definitions 

' ' and the message notations are used as in GPRS system 
' but the irrriean in gs are gen eric enough to be used in any 
packet network. 

30 [0023] In Figure i we denote by MS-nand BSS-nthe 
nth message sent by the mobile station (MS) and the 
base station subsystem (BSS) respectively. The mes- 
sages MS-nand BSS-nare detailed below as foliows. 

55 (MS-1) 

[0024] The mobile station (MS) accesses the network 
by sending a RA number on the RACH channel. This 
corresponds to the set up phase in the general algorithm 
40 presented above. The MS asks for one UL radio link 
control (RLC) block on a dedicated radio channel. The 
RLC will bo used for contention resolution. 



(BSS-1) 



45 



[0025] The base station subsystem (BSS) processes 
the RA request from the MS and sends back to the MS 
a packet immediate assignment message on a packet 
associated grant channel (PAGCH) containing a radio 
so channel allocation (a time slot (TS) in GPRS), an UL 
temporary flow identifier (TFI) and an uplink state flag 
(USF) used to dynamically control the UL transmissions. 



55 



(MS-2) 

[0026] The MS camps on the allocated radio channel 
(called packet data traffic channel PDTCH) and sends 
one RLC block with its unique identity (i.e. TIMSI/IMSI/ 
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TLLI), the required transmission features and quality of 
service profile. If the MS asks for real-time services (e. 
g. voice) then the RLC-MODE is unacknowledged and 
the medium access control {MAC)-MODE is dedicated. 
The dedicated MAC-MODE indicates that a radio chan- 
nel is dedicated only to this MS. The MAC-MODE set 
on dedicated assures that the MS has a dedicated radio 
channel for as long as It has data to transmit (i:e. the 
temporary block flow (TBF) is unlimited). 

(BSS-2) 

[0027] The BSS sends to the MS a packet resource 
assignment to inform it about the radio resources alio- * 
cated to it for this data transmission. The BSS sends 
this message on the packet associated control channel 
(PACCH) which is the dual of the PDTCH used on the 
ULby theMS.--. 

(MS-3) ' - r 

[0028] The MS sends RLC blocks on the UL until it 
does not have any new block to transmit i.e. the MS be- ^ 
comes silent (this corresponds to first transmission 
phase in the general algorithm presented above). 

(MS-4) 

[0029] Once the MS is silent'(i.G. no more c*ata pack- 
ets to send) a control packet is sent in the UL on the 
PDTCH to inform the network that the MS there is a 
pause in transmission, and therefore the radio channel 
can be reused (as in the silence phase of the general 
algorithm presented above). For the voice- users this 
pause is of the order of seconds and a voice acXmPj de- . 
tector (VAD) triggers the switch between the active and 
silent periods. The MS is- still logically camped on the 
PDTCH for the UL and listens on the associated PACCH 
on the DL. In order to save UL radio resources during 
the silence period the polled MS can send data (in case 
the MS has another TBF opened for data transmission) 
or UL signalling/system information (e.g. acknowledge- 
ments for DL data transmission, measurement reports) 
in addition to the reply to the polling message. While no. 
reply to polling messages is sent in the UL the radio 
channel can be used by an active data user or another 
real time services user also in polling mode, thus im- 
proving the UL radio utilisation. 

(BSS-4) 

[0030] Once the network has been informed that the 
MS is silent it sends a Packet Resource Assignment to 
the MS on the PACCH to set its MAC-MODE to dynamic 
allocation (i.e. the MS listens to the DL associated chan- 
nel PACCH for its USF; once the MS finds its USF broad- 
cast on the PACCH then it sends one RLC bk>ck on the 
PDTCH on the UL and start listening again on the 



PACCH on the DL for its USF). The MS will be polled by 
. the BSS later. on the PACCH. The polling from BSS is 
simply done by sending the MS-USF on the PACCH. 
During the polling period the radio channel initially ded- 
5 icated to the MS can be used to serve other active MS 
either data or real-time ones. The polling period is set 
according to the sen/ice delay constraint (e.g. for voice 
up to 80 ms delay is acceptable). 

10 (BSS-5). 

[0031] In order to noake use of the spare capacity dur- 
ing the polling period more than one MS is multiplexed 
. on the same radio channel. Each transmission ftowfrom 

fs^ a MS is. uniquely identified by its TFI. Moreover, in order 
-to support dynamic UL resource allocation, the USF is 
used to multiplexed MSs on the same UL radio channel. 
. To optimise both DL and UL radio resources at least two 
real-time MS are multiplexed with more than one best 

^0 effort data MS on the same radio channel. Thus during 
, the polling period one DL RLC bloc can carry data for a 
data MS (identified by its DL TFI) and the USF for a real- 
time user waiting to send an RLC block in the UL. If two 
or more real-time users are multiplexed on the same ra- 

25 dio channel, then more UL capacity can be gained due 
to the statistical multiplexing effect. 
[0032] If during the polling period of a MS another re- 
al-time MS sharing the same radio channel becomes ac- 
tive (i. e. vyith speech frames ready to send) then a chan- 
ge nel reassignment procedure is adopted as follows in or- 
der to avoid contention (as described in the subsequent 
transmission phase in the genera! algorithm), if there 
are free or radio channels lighter loaded than the current 
one,. then the active MS is instructed to camp unlimited 

35 (MAC-MODE is dedicated) on the free or lighter loaded 
radio channel. At the same time all the MSs already 
camping on the lighter loaded radio channel are instruct- 
ed to move to a new not dedicated radio channel. 
[0033] If the current radio channel has a low load then 

40 the active MS will remain on this channel and its MAC- 
. MODE set to dedicated. All the other MSs camping on 
the current radio channel are moved to a different not 
dedicated radio channel. The pool of radio channels in 
the system is divided into four: dedicated channels (i.e, 

45 those used by active real-time MSs), polling channels 
(those used during the polling period on the DL and its 
associated UL pair), idle channels and data channels. 
Either an kile or a polling channel can become a dedi- 
cated channel. 

so [0034] Blocking can occur due to the lack of radio 
channels when the denaand for dedicated channels ex- 
ceeds the total number of available radio channels in 
the system. When blocking occurs (i.e. all available ra- 
dio channels are operated in dedicated mode by real- 

55 time users and still there are real-time users in the poll- 
. ing mode but there is no radio channel to poll them) then 
the BSS will try to activate more channels in the con- 
gested cell (e.g. by means of dynamic channel alloca- 
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tion) and/or switch some "good" MSs (i.e. MSs with low 
queuing delay) to a lower rate over the radio interface 
(i.e. use the adaptive multiple rate according to the en- 
vironment). If this is not possible the BSS will pause a 
dedicated ongoing transmission for a tolerable period 
and give the radio channel to a real-time MS waiting for 
its poll during this period. Once the poll is done the radio 
channel is returned to the original MS and its transmis- 
sion resumed. If the polled MS indicates that it has be- 
come active (i.e. it has data to send) and still there is no 
free radb channel in the system then the BSS will mon- 
itor the access delay suffered by this MS. If within a de- 
lay threshold a radio channel becomes free then the de- 
layed MS will camp on this radio channel. A way of re- 
ducing the probability of call dropping due to* lack of 
available radio channel for real-time MS is to pause eve- 
ry dedicated transmission in the system for a tolerable 
delay and give the freed radio channel during this period 
to the delayed MS. Also ongoing calls should have pri- 
ority over new calls. Alternatively the MS can drop the 
queued speech frames until it receives a radio resource 
allocation from the BSC. However if a radio channel is 
still not available even after waiting the maxiriium al- 
lowed time then the call is dropped due to poor QoS (i. 
e. largo access delay). 

(MS-5) ' 

[0035] The MS becomes active (i.e. it has data to 
transmit) arid listens for its USF on the PACCH. 

(MS-6) 

[0036] Once the active MS is polled by the BSS it shall 
send an RLC data block on the UL on the dedicated 
PDTCH and then starts listening to the PACGH for its 
USF. \ 

(BSS-7) 

[0037] The BSS detects that the MS has become ac- 
tive (a valid RLC data block has been received on UL) 
and sends a Packet Resource A&ignment on the DL to 
inform the MS that its MAC-MODE is now dedicated. 

(MS-7) 

[0038] The MS uses the allocated dedicated radio re- 
sources until it does not have any more data to send in 
theUL ' ■ • 

(MS-3) 

[0039] When the call ends the MS sends the final RLC 
data block and then a call termination message to BSS 
(as in release phase of the general algorithm presented 
above). 



Uplink Radio Scheduler 

[0040] The polling algorithm described above is 
based on an UL radio scheduler for the real-time MSs 

5 during the silence period. All the silent MSs sharing the 
same radio channel are polled periodically based on a 
round robin scheme. This will ensure that each real-time 
MS experiences the same deterministic access delay 
due to the polling algorithm. The polling algorithm for the 

10 UL scheduling transmission of the real-time MSs works 
together with the data DL scheduler Thus, if possible, 
each polling message (i.e. the USF) is sent in the DL 
together with data for a MS which has an active data 
' TBF In this way the DL radio resources are not affected 

is by the additional signaling introduced by the polling al- 
gorithm (see BSS-4 and 8SS-5 ). 
[0041] When a MS becomes active then the polling 
algorithm will allocate a dedicated radio channel (if avail- 
able) to this MS and move all the other MSs sharing this 

20 radio channel to a different one. In this way contention 
can be avoided (see BSS-5 message). 
[0042] In the UL direction the radio channel can be 
used by a data user during the silence period vrtien no 
real-time MS is polled. Even when a real-time MS sends 

2S a reply to a polling message some system information 
can be sent together with this reply (see MS-4 step). In 
this way also the UL radio resources are little affected 
by the additional UL polling signaling. 

' [0043] TheUL polling radio scheduler algorithmis not 

30 sensitive to the round trip delay between MS and BSS. 
This is because all the MSs experienced the same round 
trip delay and therefore the polling. can be done at BSS 
independent on the round trip delay. Also the UL radio 
scheduler from this invention is robust against errors on 

35 the radio channels due to the round robin scheduling 
used to poll the silent MSs. If a MS is in a bad radio 
environment and its polling message is not decoded 
property then only this MS will experience an additional 
delay all the other MSs sharing the same radio channel 

40 will not been affected. A MS is polled using the USF flag 
sent on any RLC block in the DL. The USF flag is very 
well protected against errors on the radio channel which 
reduces the probability of algorithm failure. Each polling 
message sent to a MS is guarded, by a timer such as in 

45 case of failure' the polling message will be repeated 
when the timer expires. 

Applicability 

so [0044] This invention can be employed independently 
of the speech codec employed (enhance full rate (EFR), 
full rate (FR). half rate (HR)etc) or the speech codec ad- 
aptation scheme, such as the ETSI defined Adaptive 
Multi-Rate scheme. The scheme is equally applicable 

55 across TDMA based system single timestot per user ra- 
dio interfaces and interlace standards that allow con- 
catenation of timeslots per users or multiplexing of mul- 
tiple user per timeslol. The scheme may also be em- 
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ployed in a code based radio interface system where a 
user either owns unique code, shares a code or uses 
multiple codes for access as in code division multiple 
access (CDMA) used in UMTS system. 

5 

Claims 

1. A packet radio network providing communications 
in channels allocated on up and down links between 
a base station and user terminals, the base station 
being arranged so that in periods foltowing a time 
when the user terminal has no user data to transmit 
on the up link, the base station reuses the up link 
channel for data communication with another user 
terminal and polls the user terminal repeatediy to 

• determine whether it has user data transmit,-^ 

2. A packet radio network as claimed in claim 1, 
wherein to poll the user terminal, the base station 
indicates on the down link a dedicated data block 
on the up i ink, and wherein the user tie rmihal' indi- 
cates in the dedicated data block whether it hasiJS; " - 
er data to transmit. 

2S 

^. A packet radio. network, as claimed .in claim '2. 
' wherein .the up link channel . allocat bh is dynamic. , ' j 

4. A packet radio network as elaim&d 'in claim' 3. 
wherein the transmission of each user data block 30 
on the up link is individually enabled by an up link 
state flag transmitted on the down link. 

5. A packet radio network as claimed in any preceding 
claim, wherein the base station is responsive to re- 35 
ceipt of empty blocks of user data to infer that the ' 
user terminal has no data to transmit. 

6. A packet radio network as claimed in claim any pre- 
ceding claim, wherein the up link channel allocation 
is dedicated when -the user terminal has data' -to 
transmit. 

45 
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FIG. 1 (continued) 



MS monitors 

■ USR. 



PACCH 



MS becomes 
active 



MS-5 



PACCH 



Packet Resource Assignment 



(a MS becomes active on the PDTCH, 
shift current MS on new PDTCH. 

MAC..MODE set on dynamic allocation; 
if no more PDTCHs are available 
queuing at MS occurs) 



Polling Period | 



D!. PLC Block 



MS-6 



PDTCH M 



PACCH 



MS-7 



PDTCH 



MS-8 



PDTCH 



Call -ends 



. (MS-, USF) 
RLC data block 



Packet Resource Assignment 



(MAC_MODE set reserved, unlimited TBF) 
• RLC data block 



Final RLC data block 



PDTCH 



Dummy UL block 



Call termination 

Set specific Dummy Control Packet 
for call termination or wait until TBF 
timer expires 



BSS-5| 



BSS-6i 



BSS-7 



BNSDOCIO: <BP 1045K9A1_1.> 



8 



EP 1 045 559 A1 



J) 



European Patent 
Dfllce 



EUROPEAN SEARCH REPORT 



ApptlnUonNunitMr 

EP 99 30 2881 



DOCUMEriTS COhiSlDEREDTO BE RELEVAFTT 



Catogon 



Citation oi document wrth indcalion. where appropriate, 
of reievani passaqos 



Ralevani 
todaim 



CLAS8FICAT10N0FTHE 
APPUCAHON Onto. 7) 



28 
♦ 



R. TAFAZOLLI ANOul-G. .EVANSl. JA novel 
huUlple access scheme -for .-third 
generation mobile/personal coranunication 
system" . • i 

1992 IEEE INTERNATIONAL CONFERENCE ON 
SELECTED TOPICS, IN .WIRELESS , 
25 - 26 June 1992, pages 21-26, 
1(P002117314 " ' ' c--:^- 
Vancouver 6C Canada 
» page 22, right-hand column, line 
page 23, left-hand column » line 11 

US 5 297 144 A-"(*iGIL8ERT' SHELDON L ET AL) 

22 March' 1994* (1994-03-22) 

♦ column 2, line 22 - line 54 ♦ 

EUROPEAN TELECOMMUNICATIONS STANDARDS 
INSTITUTE: "ETS. 301349 V6. 1 .0 Digital 
cellular telebomniuitications system ( phase 
2+); General f^Vet*Ra<n'o Se^^^^ GPRS 
); Mobile Stati oh- '( MS ) - Base Station 
System ( BSS ) interface; Radio Link 
Control / Medium Access Control ( RLC/MAC 
) protocol ( GSM 04-60 version 6.1.0 

Release 1997-^:^:1^:1. 

August 1998 (1998-08)', EUROPEAN STANDARD 
(TELECOMMUNICATIONS SERIES), PP. 1, 15, 62 
XP002117315 . - 

♦ paragraph i5.'2:3!->,:.':.- 

PATENT ABST^IAtfs OF JAPAr * • 
vol. 199. no. 805, 
20 Apr 11- : 1998..( 1998-04-20 ) 
& JP' 10 X23067 A- (CANON INC), 

23 January 1998 (1998-01-23) 

♦ abstract » 



1-4.6 



H04L12/56 



1,2 



1-4 



The present soarctiiapbrt has been drawn up for all dalms 



TECHraCAL FIELDS 
SEARCHED (IntCLT) 



H04Q 
H04L 
H04J 



8 
I 

i 

8 

2 

e 
o 
1— 

o 



Plweotaeaich 

BERLIN 



Oat* et oompktion of the oearah 

1 October 1999 



Kampouris, A 



CATEGORr OF CITED OCCUME>fTB 

X : particuliinv relevam it taken rtane 

y : otfttcutarty relBvam i combined witn another 

ooaimeri of ttte sarm category 
A : isctinologic&j sadigr^und 
O : non-wrttton dcoocLra 
P : imermetfiate cooumem 



T : ttwoy orpttnoloic twteflylr^g tho lr*«nttoo 
E : oariier paaent doe^ort, but pubithod on, or 

alter the ffiingcate 
D : documont citBd ir the appOcalion 
. L : docuTTwl dted for cfltwr reasons 



& : mombor otfr* camo oatort hwnily. WMcpondtng 
docurrwnt 



BNSOOCIO: <EP 10A5559A1.L> 



9 



EP 1 045 559 A1 



Europs«n Patent 
Office 



EUROPEAW SEARCH WEJ^OflT 



EP 99 30 2881 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CrtttUon of docurrwrt with incicstion, ^t^ion appfopriuto. 

of retevanl passagps 



HATANABE F ET AL: "INTEGRATED WIRELESS , 
SYSTEM USING RESERVED IDLE SIGNAL MULTIPLE 
ACCESS WITH COLLISION RESOLUTION" 
lEICE TRANSACTIONS ON FUNDAMENTALS OF - 
ELECTRONICS, COWUNICATIONS AND COMPUTER 
SCIENCES, 

vol. E80-A, no. 7, 

1 July 1997 (1997-07-01), pages 1263-1271, 
XP00Q74B956 
ISSN: 0916-8508 



to daim 



The present sear<ii reporl has been drawn up for aB claims 



BERLIN 



Oats ol ogniptBton ^ the Marcfl 

1 October 1999 



CLASSFICATION OF THE 
APPLICATION (lnLCI.7) 



■reCHMtCAL RSU3S 



Kampourls, A 



CATEGORY OF CIT^D DOCUME WTS 

X : pwlicularty relsvant if taken alcne 

Y : partlcutsfty relevant if cxxnUned witf) anomer 

documerl ai the same catogofy 
A : teofmotogwaJ aadtgrund 
O ; non-written di»do«Lra 
P ■ imermaflate cooLxrtierl 



T : thoory or principle underMng the inyenton 
E : aartla' paiert diocument, but pubDshed on, or 

after the ntng date 
D : documerrt dted in t» applicatian 
L : documenl dted tor cAher raasofns 



& 7 member of the swne potent family, oorrospordlng 
document 



BNSDOCID: <EP 10A5559A1_L> 



10 



.0 

« 

EP 1 045 559 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCAT10N NO. . EP 99 30 2881 



TTils annex lists tbo patent (amUy mentors refetfng to m© patont documents cted^ri the at»ve-menlloned Euiopean search repon. 
The members are as oontained In ttw European Fawnl.Offlce EDP file on * ' 

The European Patent Oltteo te tn no way liable tor these partteulars wrfUch are merety'glven for the purpose ot Information. 

. . ^ 01-10-1999 



Patent document 




• : Putticatton ' 


. . • ,Palen1 feffnily 


Pubitcalion 


dted ki saarch leporl 




i. . ^ date . 


inember(s) 


data 


US 5297144 


. a: 


22-03-1994 • 


. . NONE . 




JP 10023067 


A 


23-01-1998 


NONE . 





c 

uj For more details about thb annex : see Official JoumaJ of the European Patent Office, No. 12/32 



BNSDOCID: <£? 1045559A1 J_> 



11 



A. 




